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(54) VCTPOlTlCTBO iJ/iq BbinPAB/lEHMH 
OBCA/lHOCi KO/lOHHbl 
(57) l43o6peTeHMe othocmtc« k He4>TflH0M m 
raaoBOM npoM-cru m npeAHaaHaMeHO a^« bw- 
npaB/ieHMfl o6caAHOi^ Ko/iOHHbi (OK). Ue/ib - 
noBuiueHMe. HaAe)KHocTM pa6oTbi ycrp-Ba 3d 
CMBT npeAOTBpaineHMB ero saK/tuHMBdHtifl b 

CKBaXMHe npw OAHOBpeMeHHOM 3K0H0MMM 

SHepropecypcoB 3a CMei o6ecneMeHMR bo3- 
MoxHOCTH yMeHbOieHMR Kpyrniuero MOMeHra. 
flnn 3Toro KOpnyc (K) 1 ycrp-Ba MMeer KOHMse- 
CKne npnMyio m o6paTHbie HanpaBn5iioiMMe. a 
Ha ero HapyxHOw noBepxHocin Buno/tHeHbi 
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KonbqeBOi^ naa 2 m paAwanbHwe naaw 10. flo- 
cneAHMe hmciot b nonepeHHOM ceMeHiin K 1 
paBHOMepHo M3MeH«K)iuyK)c« r/iySuHyA/ifl pa- 
Ana/ibKoro nepeMeiueHMfi po/inKOo (P) 5 m 6. 
KOTopwe pasMemeHw e naaax 10 c oo3mo>kho- 
CTbK) paAMd/ibHoro nepeMeiMeuMfl. B Konbue- 
BOM naay 2 noc/ieAOoaTe/ibMO c 

B03MO>KHOCTb}0 BpaiUeHM« OTHOCMTe/lbHO RpO* 

AonbHOi^ bCM K 1 yciaHOD/ieHbi KO/ibua 3. 4 m 8 
c naaaMM 9 Ha o6paiAeHMbix Apyr k Apyry no- 



aepxHocTflx, TAe pacno/ioxeMw BbicTynw. /J/tw- 
Ha na30Q xo/ieu 3, 4 m 8 b nonepe^HOfi nnocxo- 
CTM K 1 paBHd BenMMMHe paA^d^bHoro 
nepeMemeHViw P 5 m 6. MoKAy xo/ibuaMM 3, 4 

M 8 C B03M0)KH0CTbK) BpaiACHMfl BOXpyr CBOGM 

ocu paaMeuieH aropoM psiA P 5 n 6. B c/iyMae 
CMflTMq OK Ha KaKOM-ro ec yMacTxe no BceMy 
nepuMerpy BbinpaB/ieHne OK 6yAeT ocymecr- 
B/iflTbCfl HenocpeACTBeHHO bcgmm MeibipbMn P 
5 M 6. 4 M/i. 



l43o6peTeH)ie othocmtca k He<|>THHoi% m 
raaoBoA npoMuiu/ieHHocTM. d nMeHHo k ycr- 
poACTBBM A/in BbinpaoneHMfi o6caAHoA ko/ioh- 

HU. 

Ue/ibK) M3o6peTeHn« nanflexcfl noobiiue- 5 
Mwe HaAe>KH0CTw paSorw ycTpot^CTsa aa cmbt 
npeAOTapameHVip ero aaK/inHviBaHMn g CKsa- 
KMHe npn OAHOopeMeHHOi^ 3kohommm SHepro- 
pecypcoD 3a CMer o6ecneMeHiin yMeHbtueHun 
KpyTfliuero MOMeMia. 1 0 

Ha <|)Mr. 1 cxeMaTMHHO M3o6pa>KeHo npcA- 
/laraeMoe ycTpoMCToo: na <|)Mr. 2 - paspea A-A 
Ma <t)nr. 1; na <\>\Ar, 3 - paapea B-B na <t)Mr. 1: 
Ha <t)Mr. A - rpaexTopuM nepeMeiueniiki oceii 15 
BpaiueHun po/imkob« ncpexaTbiBaKSLUnxcsi no 
.CMnrofi m HecMnToiiCTeHKaM o6caAHOb) ko/ioh- 

Hbt. 

yCTpOMCTOO COCTOMT M3 UM/lUHAPHMeCKOrO 

MMeioiMero KOHUMecKyio np«Myio m o6paTHyio 20 
HanpaB/iniomyio xopnyca 1. na napy^KHOvi no- 
BepxHOCTn KOToporo Bbino/ineH KonbueaoM 
naa 2, tac nocneAOBarenbHO pasMemeHbi um- 
/iMHApuMecKne KO/ibua. Bepxnee 3 m HWKHee 
4, Me^Ay KOTopbiMM ycraHOB/iOHbi c 803mo)k- 25 
HocTb'K) BpaiMeHiiR BOKpyrcBoef) ocm aepxHMfi 

pPA PO/IMKOB 5 M HVDKHMM pflA PO/IMKOB 6» CHa5- 

)KeHHbix pasMeiueHHWMM b sepxHevi m HVDKHew 
MacTJix Ha MX Topuoobix noBepxHocTflx Bbicry- 
naMM 7. Me)KAy BepxHUM m hidkhmm p^AaMM 30 
po/iMKOB ycTBHOBneHo cpeAHee uimMHAPHMe- 
CKoe Ko/ibuo 8. Bepxnee 3, cpeAnee 8 m hvdk- 
Hee4 uMAMHApii'fecKiic Ko/ibua BbinonHeHw c 
naaaMii 9 hb o6paiueHHbix APyr k Apyry nooep- 
xHocinx, TAC pacnonoxeHbi Bwcrynw 7 ponw- 35 
KOB. Po/iMKM 5 II 6 ycraHOBneHbi b naay 2 ii 
paAHanbHux naaax 10 xopnyca. naaw 10 xop- 
nyca MMeioT b nonepcMHOM ceMeHnn Kopnyca 
paBHOMepHO ii3MeHnioiuyiocn rny6MHy or bw- 
crynoa 11 k BnaAWHaM 12 a/i» paAwanbHoro 40 
nepeMeiueHMsi po/iiiKoa. Ko/ibua 3, 4 m 8 ycra- 

HOBneHU C B03M0)KH0CTblO BpaiiUeHilA OTHOCH* 

TenbHO npoAO/ibHovi ocvi xopnyca. a /xhiahb 
naaoB 9 xo/ieu b nonepeMHoi^ nnocKocxM Kop- 
nyca paBHd paAna/ibHOMy nepeMeiueMnio po- 45 
ztMKOB. B Kopnyce BunonHCH oceaoA xanan 13. 



YcTpoi^CTBo paOoraer cneAyK>u|MM o6pd' 

.30M. 

YcTpoMCTBO Ha KO/ioHHe 6yptinbHux Tpy6 
cnycxaiOT b CKBdxcMHy vi npn AOCUDKeHMn mm 
BepxHCM rpaHMUbi CMfiToro ynacTKa o6cdAHOt) 
Ko/iOHHbi'cnycK npexpataaiOT. SareM ombhs 
MCAneHHo apatuaiOT xonoHHy 6ypMnbHbix 
Tpy5. Ec/iM KO/iOHHB Tpy5 CB060AHO BpaiMaer- 
c« 3T0 yxaabiQaeT na to, mto pwAw pohmkob 
BepxHMii 5 M HM)KHMM 6 (4>Mr. 1-4) eiue He 
B3aMM0AeMCTByK)T CO cmhtwm ynacTKOM 06- 
CBAHOM KO/IOHHbl. He3HaMMTenbH0 yae/iMMMB 
r/iy6MHy cnycxa ycrpoMCTBa. anoBb BpaiuatOT 
Ko/iOHHy 6ypM/ibHbix Tpy6. AanbHeAuiMj) cnycK 
ycTpo^CTaa npexpaiuator b tom cnyHae, ec^M 
npM BpaiqeHMM ko/iohhu Tpy6 BOSHMxaer co* 
npoTMB/ieHMe ee apaiueHMio. mto CBMAere/ibCT- 
Byer 06 ynope po/imkob ycrpoMCraa b cmatui) 
yMacTOK o6cdAHoA xonoHHbi. Roc/ie aroro co- 

3AaK>T MMpKy/inUMtO npOMUBOMHOM XMAKOCTM 

B CKBa)KMHe« KOTopan npoxoA^r Mepea ocesoA 
Kanan 13 xopnyca 1 m noc/te buxoab m3 Hero 
OMbiaaer ponMXM m cnocoOcTByer mx ox/ia)KAe* 

HMK>. ripM BpauieHMM KOilOHHbt GypM/lbHblX 

Tpy6 DpaiAdeTcn xopnyc 1 ycTpoftCTsa. npw 
aiOM po/iMK, HdxoA5it4Mi^C5i BO BnaAMHO 12 pa- 
AvianbHoro naaa 10 xopnyca (<t)Mr. 4). oxaabiBd- 
eTc« npMxaibiM OAHoapeMCHHo k CHsiToit 
CTeHKC o6caAHOi;^ ko/iohhu m AHy paAMdiibHoro 
naaa Kopnyca. B peay/ibrare Hero npoucxoAvtr 
nepexaTbiBaHMe po/iMxa no ynoMnnyrbiM no- 
BepxHocTflM o6caAHOi;^ KonoHHbi M KOpnycayc- 
rpovtCTBa. B to xce apeMsi poamk. 
pacnono>KeHHbiA c npoTMaonono)KHoi^ cropo- 
HU Kopnyca 1. ynMpaeTcn b HecMsuyK) CTenxy 
o6caAHOA KonoHHu m nepeKaxuBaeTcn oaho- 
BpeMCHHo no 3Toi^ noBepxHocTM M AHy paAM- 
anbHoro naaa xopnyca. npM axoM 
Hanpas/ieHMe nepexaTUBaHMn poamkob m Bpa* 
tueHMe, CBnaaHHux c hmmm aepxHero* cpcAHe- 
ro M HMxcnero umamhapmmcckmx Koneu 3. 8 m 4. 
coanaAaeTC HanpaB/ieHMeM BpaiueHMR xopny- 
ca 1 ycTpov^CTBa. B npouecce nepexdTUBaHMn 
POAMXOB no AHy paAvia/ibHoro naaa 10 ohm m3 
BnaAMHu 12 nepeMeiuatOTcsi na aepuiMHy 11. 
MTO conpoao^KAaercn npMHyAMTCAbHUM bu~ 
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.ADM)KeHMeM po/iUKOB 113 Kopnyca noA AGmct- 
BMGM D03HMKaK)iJ4ero 5oKOBoro (Bbinpao/i«K)- 

U4er0) yCM/lMfl. npM BblABM)KeHH(1 pO/IMKOB MX 

BbiCTynbi 7 nepeMemaiOTCfl no naaaM 9. koto- 
pwe npeAycMOTpcHbi b Ko/ibqax 3. 4 m 8. Opii 5 
3T0M TpaeKTopMw nepcMeiMeHMfl ocm epame- 
HM« f)o/iMK3, nepeKaibiBaioiMerocfl no HecMw- 

TOM CTCHKe 06caAH0il KO/IOHHbl. 6yA€T MMCTb 

BMA OKpyxHocTM, noKaaaHHOM Ha <J)Mr. 4 
cn/ioiuHOM /iMHueM, ueHTp KOTopoM coanaAaer 10 
c ueHTpoM oGcaAHoi;^ KonoHHbi. Ocb )Ke Bpa- 
meHMJi poHMKa, nepeKarbisaiouierocsi no cm«- 
ro^ CTCMKe KonoHHw M BbinpaD/iniouieroce. 
6yAeT nepeMeiuaxbCfl no napa6o/)MMecKOM 
TpaeKTopMn. KOTopafl noKaaana Ha tom )Ke ^v\' 15 
rype nyHKinpHoii /inHiieA. 3to npoiicxoAiiT 
M3-3a Toro, HTO ycM/iMe. Heo6xoAviMoe j\nn bw- 
npaoneHMji CMnroro ynaciKa oGcaAHOM konoM- 
Hbi BcerAa Menbiue ycM/iup, neoOxoAMMoro 
A/tn nepBMMHOM Ae<t>opMauiiM tom xe ko/iohhw. 20 
Po/iMK. nepeKaxbiBaioiuiiMCfl no HecMnroM 
CTCMKe o6caAHOM K0/i0HHbi» nepeMcutawcb m3 
BnaAMHbi 12 Ha aepiuMHy 1 1 AHa paAi^a/ibHoro 
naaa. OTOABMraer Kopnyc 1 ycTpoMciea or Me- 
CMnroH creHKM a ciopony cmatom. QwABMxe- 25 
Hue po/iMKOB 113 Kopnyca npeKpauiaercsi 
noc/ie AOCTMxeHMn mmh Bepujun 1 1 Ana paAw- 
a/ibHoro naaa, MaKCHMa/ibHoe paccTonHne, na 
KOTopoe nepeMeu4aeTC« poni^x, Bbinpaa/iqio- 
lAMii CMstryK) creijiKy o6cdAHOti ko/iohhu. 6y- 30 
ACT paaHo cyMMC paccronHMM. na KOTopue 
BbiABMraioTCsi M3 Kopnyca ynoMnHyrwCf n npo- 
TiiBO/ie)Katuiij^ BMy poniiKM. B c/iynae cm«tm« 
o6caAHOH Ko/i0HHbi Ha xaxoM-To ee ywacTxe no 
BCCMy nepuMerpy BbinpaBneHne ko/iohmw 6y- 35 
Aer ocyu4ecTB/iRTbCfi HenocpeACTaeHHo ace- 
MM MCTbipbMq po/iMKaMM. TaxMM o6pa30M. B 
npouecce OAHoro odopora Kopnyca 1 ycrpoii- 
CTBa BbinpaB/ineTCfl ynacroK oOcaAHOM ko/ioh- 
Hw» pasHbiii no AAMHe cyMMapnot^ Bbicore 40 
BepxHero m HiwKHero phaob po/imkob. J^nn bw- 
npaBneHMsi HM)Ke/ie)KaiAiix CMqrbix yMacrxoB 

OSCdAHOCI KO/IOHHU yCTpOf^CTBO AOnyCKaiOT 14 

noBTopniOT onMCdHHue onepauMM. 

45 

n p M M e p. /lonycTMM.o6caAMan xonoHHa 
AMdMBTpoM 299 MM (MapKa cTanM roniunHa 
CTCHKM 12 mm) CMflTa Hd r/iy6MHe 3000 m. JXna 
Tpy6 TaxoM npoMHocru napyxnoe AaB/ienwe. 
npw KOTopoM Hdnp$i)KeHftie b rene Tpy6bi aoctm- 50 
raer np^Ae/ia TeKyMecm. pasHo 130 kPc/cm^ 

3T0 3HdMMT.MTOAnfl CMJITMJI o6caAHblX KO/IOHM 

yxaaaHHOM npoMHOcrw AOCTaroMHo napyxHoe 
A3B/ieHMe nopflAKa 130 xfc/cM^ /Xim abinpaa- 
neHMsi TaKMx ko/iohh Tpe6yeTCfi raxxe Aae/ie* 55 
Hue 6oKOBoe BbinpaBnnioiMee ycMAMe) b 
npeAe/iax 130 kFc na xaxAwrt xeaApaTHut^ 
caHTMMeTp KOHTdKTa pa6oMero a/ieMCHTa (b 
AdHHOM cnyMae po/inxoa ycTpoMciaa co cma- 
TOM creHKOM o6caAHOH xonoHMbi. 



YcTpoMCTBo cnycxacTCJi na rny6M!<y 3000 
M Ha 6ypM/ibHOM KonoHHe AwaMerpoM 140 mm 
(Mapxa cra/iM K. To/imnHa creHKn 10 mm). Rpw- 
BeAeHHUM Bee 1 nor. m raxoM kohohhw paaen 
Pnp = 38,8 kFc/m, npeAen TexyMecTn Ojck * 
5000 xrc/cM^. 

Bee Bcew 6ypM/ibH0M ko/iohhw OyAei 



K= 1.3 



P = 38.8 -3000- 116400 xfc. 
flpw K03<(>(t>iiuMeHTe aanaca npoMHOcnt 



^Aon. jp =3846 kT c/cm 



P 



(1) 



(7h = 



Jceu.fpyBw 



SceM.Tpy6w = 40.7CM 

_ 116400 _ 



2 . 



^H=-4g?52 =2860 Krc/cM2 . 

MOMeHT COnpOTMB/ieHHfl xpyMeHMio 

TAe D M d - cooTBercTBeHHo HapyxHuvk m 
BHyrpeHHviiit AMaMerpu 6ypii/ibHOi^ KonoHHbi, 
m; 

= 0.000244 M = 244 CM ^ . 

143(1) 

« Kac — '/lip - fin . 



V 3 



OlXyAa AOnyCTMMbIM MOMeHT, C XOTOPUM 

M0)KMO CKpyHMBdTb 6ypvi/ibHyK) KO/ioHHy Ann 
npuBCAeHiisi ee bo BpaiqeHHe. 6yAeT 

'^=WA17^^J /3846 ' - 2860^ 

=361 120 xr^- CM ==3611 xr • m. 
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Torfla ycM/iwe. B03HMKaioiuee or 3Toro mo- 

MCHTa, COCTaBMT 

2 

r^e Di - MapyKHbiii AwaMerp Kopnyca ycTpot*- 
CTBd (MaroTdB/iMBaercn i43 VBT A^aMerpoM 
178 mm), m. 

RpM Bucoie OAHoro po/iMKa 100 mm. A^a- 
MBTpe 40 mm m BUABM^eHMM Ka)«(Aoro po/iHKa 
Ma Kopnyca ycrpoi^CTBa na 5 mm n/ioiuaA^ koh- 
TdKia Skoh. po/iiiKOB CO CM51T0H cTeHKOti) o5- 
caAHov^ Ko/iOHHbi 6yAeT tiaMeHRTbcsi or 1 ao 
145 CM^. 

6oKOBoe Bbinpasnmotuee ycM/ine. C03Ad* 
BaeMoe ycrpOMCTBOM. paaHO 

Uebin — "F . 

OKOM 

3to ycM/iMe no Mepe BbiABM)KeHiin po/iM' 
KOB M3 KaHdBKM Kopnycd vcTDOMCTsa 6vaeT 

Vl3MeHflTbCA OT 40573 AO 280 Krc/cM^.HTO 

3HaM»iTe/ibH0 npeBOCxoA^TycH/me. Heo6xoAM- 
Moe fxnn BunpaBneHun paccMaTpuBaeMOiE^ 

CM5ITOM 06caAH0i^ KOnOHHbl. 




(pijp.2 



(DopMyna ii3o6peTeHMfl 
YcTpoAcTBO fxnn BbinpaB/ieHMsi o6caAKOM 
KonoHHu. BK/iK>MaioiMee Kopnyc c KOHMHeCKn- 
MH npiiMoA M o6paTHOiki HanpaB/inioiUHMii m 

5 KO/ibueBUM nasoM Ha napyxHO^^ noBepxHo* 
CTM. noc/ieAOBare/ibHo ycTdHOB/ieHHue b 
KO/ibueBOM na3y Kopnyca Ko/ibua c nasaMM Ha 
BaaMMHO o6pdU4eHHbix nosepxHOCTqx. ycia- 
HOB/ieHHue Ma Kopnyce Me>KAy KO/ibuaMM c 

10 B03MO)KHOCTbio BpaiqeHUfl poni/iKH c BbiCTyna- 
MH B BepxHeA M HMKHei^ MdCTflx. pacnono)KeH* 
HbiMM B naaax Koneu. oT/iMMatotueecn 
TeM. HTO* c uenbK) noBbiuieHbifl HdAexHOCTH 
pa6oTbt ycrpof^CTBa 3a cnei npeAOTBpaiueHHn 

15 ero aaK/iMHMBaHMii b CKBa)KMHe npn OAHOepe- 

MCHHOA 3K0H0MMM dHCprOpeCypCOB aa CMCT 

06ecneMeHiiR yMeHbuieHtm KpyrfliueroMOMeH- 
ra, na Hdpy)KHov% noaepxHocTM xopnyca bu- 
noiiHeHbi paAManbHbie naabi. nMeioutMe b 
20 nonepeMHOM ceseHMM xopnyca paaHOMepHo 
ii3MeHsiiomyioc5i r/iy6MHy a/is« paAMa/ibHoro 
nepeMeiueHHR po/inKoa* npuneM po/imkm paa- 
MetueHbt B paAvia/ibHbtx naaax xopnyca c 
603M0MH0CTbK} paA^ia/ibHoro nepeMetue- 

25 HMA, KO/lbUa ycraHOBneHbl C 803M0)KH0CTbK> 

BpaiueHiiii OTHOCMtenbHO npoAonbHovi ocm 
Kopnyca, a w^vtna naaoa xoneu b nonepenHoi^ 
nnocKOCTM Kopnyca pasHa BenimiiHe paAManb- 
Horo nepeMeiueHMsi po/imkob. 

io 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces. 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf^cm^. This means that an external pressure on the order of 130 kgf/cm^ is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to Prel 
= 38.8 kgf/m, the yield stress is Oy = 5000 kgf/cm^. 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor ^=1,3 

a^..«e = ^ = ^°=3846kgf/cm^ 

P 

^plpe cross ^on 
^pipe cross section = 40.7 cm'^ ; 

116400 



^"="407 
The torsional moment of inertia is 



= 2860 kgf/ cnf. 



W- 



D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

^=^(1-0.8^)= 



From(l) 



16 

■■ 0.000244 m3 = 244 cm^. 



3 

' W y 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



M = VV-j^^j^ = 244^ 



384^-2860 



3 

= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 




M 3611 



= 40573kgf. 



D, 0.089 



2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area Scon between the rollers and the 
collapsed casing wall will vary from 1 cm^ to 145 cm^. 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm^, which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim ot 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are rnade 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the nngs are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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